Abstract. We compute theoretical infrared light curves for several known extrasolar planets. We have constructed a set of routines to calculate the orbital parameters for a given planet and integrate over the planetary disk to determine the total flux density of the planet as it orbits the parent star. We have further developed a spectral synthesis routine to calculate theoretical spectra of extrasolar giant planets from 3-24 µm. The code requires a temperaturepressure profile as input, calculated by solving the radiative transfer equation; it then calculates continuous opacities and line opacities for water, carbon monoxide, and methane, and finally integrates over the layers of the atmosphere to determine the emergent flux. By integrating the theoretical spectrum over the bandpass of a particular instrument and including realistic instrument noise, we produce a set of multi-wavelength, infrared light curves. Using these light curves, we predict whether a particular known planet can be observed and characterized using the Spitzer Space Telescope, as well as other proposed space-based instruments, such as the Fourier-Kelvin Stellar Interferometer (FKSI) and the James Webb Space Telescope (JWST).
Theoretical Light Curves
The following is a brief outline of steps in computing the theoretical light curve (implemented in IDL):
• Read the physical parameters for the star and planet.
• Calculate the orbital elements for the planetary system from spherical trigonometry considerations.
• Treat the planet as a blackbody and assume a non-zero temperature asymmetry between the day and night sides of the planet.
• Integrate over the visible portion of the planetary disk as a function of its orbital position. This gives the emitted radiation of the planet as a function of time.
Example theoretical calculations for HD 209458 b and 55 Cancri b at 24 µm are shown in Figures 1 and 2 , respectively. We estimate the photon noise due to the planet and star for the known bandwidth and given integration time (t=10 sec) for Spitzer (85 cm aperture) at the MIPS wavelength of 24 µm Rieke et al., 2004 We further compare the theoretical light curves to actual data on the eclipse of HD 209458 b. Figure 3 shows that we can match the Spitzer/MIPS data on the primary https:/www.cambridge.org/core/terms. https://doi.org/10.1017/S174392130600929X 
IR Light Curves

Predictions
The utility of this routine for predicting the detectability of extrasolar planets is clear. Given a set of planetary and stellar parameters, we can produce a theoretical light curve, 188 L. J. Richardson et al. and thus determine what features (i.e., temperature asymmetry, transits) may be observable with a given instrument. We integrated this routine with an instrument simulation for FKSI mission concept Danchi et al., 2003 , Barry 2006 .
Theoretical Planetary Spectra
Here we present a brief summary of IDL routines to calculate theoretical spectra of extrasolar planetary atmospheres.
• Input temperature-pressure profile for the model atmosphere, calculated by solving the radiative transfer equation. We adopt profiles for HD 209458 b from Seager & Sasselov, 1998 , and we compare the results to updated models to be described in a future paper (Seager, in prep, 2005) .
• Tabulate line opacities for H 2 O, CH 4 , and CO.
• Calculate continuous opacities due to collision-induced absorption (CIA) Borysow 2002.
• Integrate over the optical depth of the layers of the model atmosphere to obtain the emergent flux density.
Future Work
The next step in this program is to combine the spectral synthesis and light curve routines. The light curves were based on the blackbody assumption, which is clearly inadequate to describe the true nature of the planetary atmosphere. The spectral synthesis code must be expanded to include more extensive line opacity data in order to extend the calculation to 24 µm. We can then integrate the spectrum over a given bandpass for a particular instrument, and use this as input to the light curve routine. Finally, we will estimate noise from all sources (e.g., instrument instability, known systematics, and stellar variability), add it to the calculated light curves, and quantify to what extent the light curve is recoverable from the noisy synthetic data, thereby allowing a prediction of what features (e.g., secondary eclipse, temperature asymmetry) are detectable for the known extrasolar planets.
